Peptide derived from the lipid binding domain of Group IB human pancreatic phospholipase A(2) possesses antibacterial activity.
Group 1B human pancreatic secretory phospholipase A(2) (hp-sPLA(2)), a digestive enzyme synthesized by pancreatic acinar cells and present in pancreatic juice, do not have antibacterial activity towards Escherichia coli. Our earlier results suggest that the N-terminal first ten amino acid residues of hp-sPLA(2) constitute major portion of the membrane binding domain of full-length enzyme and is responsible for the precise orientation of enzyme on the membrane surface by inserting into the lipid bilayers (Pande et al. (2006) Biochemistry, 45,12436-12447). In this study we report the antibacterial properties of a peptide (AVWQFRKMIK-CONH(2); N10 peptide), which corresponds to the N-terminal first ten amino acid residues of hp-sPLA(2), against E. coli. Full-length hp-sPLA(2), which contains this peptide sequence as N-terminal alpha-helix, did not showed detectable antibacterial activity. Presence of physiological concentration of salt or preincubation of N10 peptide with soluble anionic polymer inhibits the antibacterial activity indicating the importance of electrostatic interaction in binding of peptide to bacterial membrane. Addition of peptide resulted in destabilization of outer as well as inner cytoplasmic membrane of E. coli suggesting bacterial membranes to be the main target of action. N10 peptide exhibits strong synergism with lysozyme and potentiates the antibacterial activity of lysozyme. The peptide was inactive against human erythrocyte. Our result shows for the first time that a peptide fragment of hp-sPLA(2) possesses antibacterial activity towards E. coli and at subinhibitory concentration and can potentiate the antibacterial activity of membrane active enzyme. These observations suggest that N10 peptide may play an important role in the antimicrobial activity of pancreatic juice.